Performance is a key tenet of infrastructure management. This paper looks at a measure of service level in infrastructure, namely, road smoothness. Conventionally, studies of this type have focused on the technical measures themselves. This paper presents the results of the first stage of a New Zealand-based case study that, by contrast, explored the engineering processes through the lens of the outcomes they sought to achieve; in this instance, customer comfort.
Introduction
During the 1980s, the concept of 'new public management' emerged, and with it a greater emphasis on businesslike performance and stakeholder collaboration (Dunleavy and Hood, 1994; Tops, 1999, 2003; Hood, 1991; Lowndes, 1997) . This has latterly converged in the realm of public infrastructure with the emergence of performance or service-led infrastructure management. This approach is especially evident in the domain of asset management wherein level of service, or performance, is a key tenet (e.g. New Zealand Asset Management Support (NAMS), 2007). Consequently, public infrastructure organisations, such as local government, are often required to articulate service-level objectives and to report regularly on performance (e.g. Department of Internal Affairs, 2013).
Among its other functions, the New Zealand Transport Agency (NZTA) manages New Zealand's state highway network, including maintenance, improvements and operations activities. It has recently articulated a series of long-term (20-year) goals that see a renewed focus on customer service and outcomes (New Zealand Transport Agency, 2014) . The aspirations cascade into performance expectations, organisational key result areas and performance indicators. In particular, these recognise that there is a need to better understand its customers' attitudes, needs and behaviours.
This paper summarises the first part of a case study of customer perceptions of the surface of road infrastructure. It has a direct relationship with NZTA's comfort service key result area, which is measured by road smoothness. One of the aims of the study was to assist the integration of customer feedback within decision making and prioritisation processes so that the services provided could be better aligned to customer needs. Accordingly, this also underpinned another strategic objective: making better use of existing assets (Ministry of Transport, 2013; New Zealand Government, 2011) (see also Dobbs et al., 2013) . The study provides part of the background for a wider consideration of the effect of engineering decision making upon infrastructure outcomes. comfort perspective (e.g. Kropáč and Múčka, 2005; Lenngren and Granlund, 2002) . By contrast, Haas et al. (2009) argue But the public mainly notices the discomfort. Policy-makers can easily misunderstand a presentation of IRI as mainly a measure of ride comfort, and under-value the economic implications unless the transportation values of travel time and user cost are also presented. Thus, even though the IRI is objectivity measured, its misuse can cause its objectivity to be lost.
A review of literature and several focused industry interviews suggests that, from the perspective of customer-led infrastructure strategies, there are issues with the current indicators and approach ■ The IRI and STE are vehicular measures and so do not necessarily provide a suitable index for other modes (e.g. cyclists, pedestrians), or customer (user) variability (e.g. children, elderly, mobility impaired). ■ There is an inherent assumption that road smoothness is indeed a good indicator of comfort from the customers' perspective. ■ There is an apparent disconnect with how road smoothness is related to comfort and then actually used by practitioners or decision makers to change customer outcomes.
The issues do not, however, mean that the indicators are not appropriate for the other technical uses to which they are put (Henning et al., 2013; New Zealand Transport Agency, 2000 . For example, road smoothness, as an indicator of road condition, is now a mandatory reporting requirement for local government (Department of Internal Affairs, 2013). Consequently, this paper does not consider the wider technical merit of the indicators for issues such as road user costs, road condition or noise. Rather, the identified issues underline the need for this research, which considers the relevance of the indices from the customers' perspective, since this is how the performance strategies have been expressed.
Customer satisfaction indicators
Further review of industry and academic literature indicated that the use of roughness factors is often augmented by general customer satisfaction surveys. Such surveys frequently include road smoothness as one of the factors that customers are often asked to prioritise or rank. For example, the NZTA contributes to the biennial user satisfaction survey undertaken by AustRoads (2011). However, surveys such as this do not enable direct comparison between IRI and customer feedback (see also Neely and Bourne, 2000) . Furthermore, user satisfaction is multidimensional, does not solely depend on physical attributes and does not necessarily accord with technical/engineering conditions (Department of Transport of Wisconsin, Iowa and Minnesota cited in Ramdas et al., 2007) .
This was a recurring theme and was similarly the case with annual local government surveys (e.g. Key Research, 2013; Versus Research, 2013) , as well as studies undertaken by, for example, Bonsall et al. (2005) ; Department for Transport (UK) (2012); Eboli and Mazzulla (2009) ; the Government of Karnataka (2004); Jinxing & Wenquan in Brebbia (2014); and Ramdas et al. (2007) . This was acknowledged by Bonsall et al. (2005) , who observed that few studies considered customers' beliefs. Indeed, there appear to be few related studies that consider the customer from the customers' perspective at all.
Methodology
The subject case study, which describes the outcomes from a series of customer focus groups, is part of a wider research programme ( Figure 1 ). Focus group locations were selected to reflect the national organisational accountabilities of the NZTA. Locations were therefore sought in both the North and South Islands of New Zealand, and within rural and urban centres as follows ■ Napier ■ Christchurch ■ Dunedin.
As Christchurch's infrastructure is still being redeveloped postearthquake, there was the possibility that the discussion would centre on related issues; this, however, did not transpire.
Some time was spent considering who the NZTA's customers were, so that appropriate groups could be established. Given the aims of this stage, it was decided to target user or advocacy groups rather than trying to arrange a sample of random yet representative individuals. While this arguably brings an inherent bias in the form of mode or user-specific positions, this was considered appropriate in this instance for the following reasons ■ The purpose of the process was to elucidate the language specific to, and the needs of, each mode and user group. ■ The information was to be used to shape a more extensive appraisal of individual need in the form of a questionnaire proposed as a later stage ( Figure 1 ).
Any bias was also tempered by the structuring of the focus group sessions (discussed below), which facilitated a shared understanding across mode and user groups by starting with the higher-level concepts (discussed further below; also, see Figure 1 ). A total of 28 adult customers participated across the country (12 in Napier, 10 in Christchurch and 6 in Dunedin). This provided a diverse array of mode and user groups as summarised in Table 1 .
In some instances, an NZTA staff member was nominated by a user group, or helped to make up numbers to represent an underrepresented customer group, particularly in the smaller centres. This was closely managed. No more than two NZTA staff participated in each of the customer sessions. In such instances, the staff were advised that they were there as a customer and to avoid technical discussions or wearing an 'NZTA hat'. Where conversations drifted into such matters, these were addressed within the workshop and participants guided back to their role as a customer or user.
The focus groups were facilitated by the principal author of this paper and were part of both a consultancy appointment and academic research programme. The initial brief was to follow the methods used by a UK study (Ramdas et al., 2007) . However, this was modified from the outset by the lead author to incorporate focus groups to establish a preliminary view of the issues and to shape the subsequent questionnaire. In the end, other than sharing the methodological use of a questionnaire, only the accompanied journey component of the UK study remained (and is not addressed within this paper). While the accompanied journey work had merit from a consultancy perspective, it has not been integrated within the wider research programme (except to provide photographic examples of technical defects). This important philosophical and methodological departure enabled the work to be developed as action research (Stokols, 2006) .
The core workshop (covered by this paper) lasted 2·5 h at each location. While the focus groups provide valuable insights in their own right, the underlying purpose was to inform and shape a proposed questionnaire. Additional time was spent at both Napier and Dunedin to pilot the first draft of the questionnaire (see Figure 1 ). The questionnaire was also subsequently modified to reflect the issues raised in all three focus groups. That process and the results of the survey are to be addressed within a separate paper. Although accountability for footpaths along New Zealand's highway network has been delegated to the relevant local authority (albeit partially funded through the NZTA), pedestrians and other users may still cross the carriageway. It was also suspected that customers may not distinguish between or discern administrative boundaries. Consequently, this case study considered the wider road corridor (i.e. both roads and footpaths). Typical road crosssections are given within Figure 2 .
As few studies appear to have asked their customers what comfort means to them, the first part of the focus group session started with the broad concept of comfort and explored what this meant to participants, canvassing the language used and the breadth of the factors identified. A series of cascading questions followed (Figure 3) , which explored the concept of comfort as it related to transport generally and then to a range of land transport-based modes and user groups.
This essentially inverted conventional approaches to this topic and was subsequently found to be an effective means of enabling engagement, especially where modal or user tensions gave rise to competing needs. The different approach to each question (described below), along with approaching the matter of comfort from a range of different angles enabled the possibility of triangulation both within (Eisenhardt, 1989; Krefting, 1991) . The approach recognises that the notion of comfort as it relates to road infrastructure may be a latent variable, which needs to be explored by obtaining the participants' sense of what it is or by exploring other attributes which together make up comfort (Eboli and Mazzulla, 2009; Parasuraman et al., 1985 Parasuraman et al., , 1994 .
The first two focus group questions ( Figure 3 ) were discussed in pairs to identify 'keywords' or 'factors'. These were then pooled and grouped by all participants into key 'themes' and those themes discussed. Common or varying language and terminologies were explored. These were subsequently analysed across all three of the focus groups to ascertain whether there were any commonalities (termed 'notions of comfort').
While general concepts and phrases may have been expressed for the notion of comfort generally, participants were asked to be more specific in relation to defining comfort in transport and by mode. For example, 'safety' was a common overarching theme, and as the focus narrowed, participants were asked to consider what safety factors affected comfort at each, more refined, level.
Prior to advancing to the third question ( Figure 3 ), participants were asked to briefly share their understanding of what comprised the road corridor. This was to prime participants to subsequently focus down on road-related comfort issues and also provided a chance to reflect on how the customer understood any differences between highway and local road accountabilities.
The subsequent mode/user discussion involved small group work. Participants were invited to view and add to the factors identified by other groups and then participants were invited to identify the most important factors affecting comfort for them (irrespective of mode).
Finally, participants were asked to comment on a range of technical footpath and road pavement defects. Some 160 photographs were prepared based largely on the preceding accompanied journey surveys ( Figure 1 ). Additional photographs were added to augment the range of issues presented, and there was an overall balance of road and footpath-related issues.
Results
The notion of comfort Participants were first asked to identify keywords and then from these, the emergent themes describing comfort as a general concept. Key words or synonyms sometimes appeared across themes. However, while noting the similarities, the groups made the point that the groupings or themes expressed different aspects of comfort as a general concept.
Themes from each of the workshops were later subjected to a further level of analysis, from which eight 'notions of comfort' were derived from across the three focus groups (Table 2) . For example, health, positive emotions, company and food were uniformly grouped together (I have a sense of wellbeing and community) and were grouped separately from the themes around relaxation and peace (I have peace of mind and am at ease). To cross check this synthesis, overarching word frequency analysis (irrespective of the underlying themes) showed that key words aligned with the majority of these notions. Limited synonym clustering of less used terms gave full alignment.
Comfort and discomfort also emerged as distinct notions; comfort is 'more noticeable when it is absent'. Pain was one example given by workshop participants. Pain can cause discomfort, but its absence does not result in comfort. Road smoothness was later identified 
Comfort in transportation generally
Not surprisingly, the factors (key words) identified for comfort in transportation became more detailed and specific than those expressed for comfort in general. For example, the factors contributing to a customer defined theme around safety shifted from the generic 'safe', 'non-threatening environment', and 'security' (comfort generally) to 'condition of vehicle', 'appropriate speeds', and 'reduced road side hazards' (comfort in transportation generally). Of the themes that emerged from this exercise, knowledge and information, consistency and control, behaviour (road respect, manners and intimidation), safety, surfaces and overall design, and timeliness were identified as being particularly important.
Although there was some overlapping of keywords across customerdefined themes, analysis showed that these broadly aligned with the same eight high-level notions of comfort (see Table 2 ). This provided a degree of verification by testing the emergent notions of comfort at a different scale (Heath and Cowley, 2004) . The customers did, however, identify an additional theme at this scale, which related to cost and value. Further exploration of this aspect revealed that comfort was important but that this was conditional on the cost to the customer.
One of the key messages to emerge from the customers from this exercise is related to the aspects of timeliness, consistency and control and demonstrates the importance of looking beneath terms that might be construed differently in a technical context. Customers in each of the focus groups made the point that most people at some stage in their lives will need to change modes, or become a pedestrian or mobility device user; whether as a child in a pram, or through ageing, illness, or accident. Consistency in the look and feel of roads and paths, and the ability to have control over one's life were seen as vital to comfort in this context. Timeliness was flagged not because of congestion delays but because constraints such as road works might cause someone with a mobility or disability device to be house bound and isolated for days or even weeks. Timeliness, consistency and control were therefore interwoven with notions of self-expression, freedom and community inclusion, all of which were seen by the customer groups as impacting on the comfort of those who were more vulnerable.
Where engineers are using comfort as a measure and are focusing on ride quality and physical comfort within the road carriageway, they may not be surprised that less tangible issues such as behaviour and timeliness (in the terms described by the customers) may be omitted. Penn in Knight and Ruddock (2008) discusses such a point in relation to the role of architects in the built environment and building design in particular. He talks of retailers creating a 'customer experience' or designers that identify with an 'innovative environment', notions that Penn argues are 'indefinable except as judgements of a building in retrospect'. While a brief or specification cannot define such intangible outcomes, Penn notes that this is what distinguishes architecture as a profession, and why intuition, judgement, and tacit skills learnt within practice are so important. It is argued that engineering is no different but may need to reorient practice back to its societal purpose (Jowitt, 2010) . Indeed, an approach that embeds such intangible elements within technical practice is necessary if customer-centric strategies, such as those of the NZTA, are to be meaningfully delivered.
Organisational and administrative boundaries
When it comes to the road corridor, customers emphatically noted that they weren't aware of, or particularly interested in, the differences in accountability between agencies. Viewed as a single entity comprising roads and footpaths, it was seen not as a corridor, but as a network that helped customers connect with where they wanted to go: 'it is not a railway to get things from A to B', 'corridor is a commercial term and not about the quality of life'; 'network gives you choice'.
An example was cited of two nearby townships which previously had good connectivity. However, with the highway and fast cars, they were seen as now being quite isolated 'unless you have a car' (high speed, narrow, no paths, and facilities all located in one of the towns). In their view, the towns were further apart now than they had been 100 years ago. A change, they felt, that had occurred dramatically in the last few decades: 'New Zealand roads have not kept up and also need to consider all users more'. Footpaths too, in their minds, had not evolved to cope with, say, mobility scooters or to enable parents to walk side by side with pushchairs without impeding other users. Similarly, road 'radii are designed for vehicles… vehicles turn faster -this can be an issue for… people trying to cross at intersections'.
All groups also highlighted the effect on comfort of the different standards between highways and local roads and across local authority or funding boundaries; all of the groups identifying the example of road edge and pull off areas to explain their point. They observed that seal frequently does not extend far beyond fog lines (painted edge; see Figure 2 ) and is often accompanied by a large level difference even with a sealed shoulder ( Figure 2 ). They saw this as a funding boundary (pavement width) and maintenance or contract boundary (transition between surfaces).
The issues this raised for customers were numerous and ranged from an inability to pull off, reduced manoeuvrability (trucks) and effective lane width (cyclists), risk of overturning, risk of tripping, and the risk of getting stuck or breaking mobility devices. Customers commented that they were uncomfortable with the uncertainty that these factors caused, highlighting a difference between technical acceptance and perceived user comfort. More specifically, while high shoulders with a specified level of rutting would be defined as 'ineffective' from a technical perspective (Transfund New Zealand, 1997; see Figure 4 ), the very issue identified by the customer focus groups is expressly identified within NZTA technical guidance as being 'adequate' (see Transfund New Zealand, 1997; see Figure 5 ). This would suggest not only the need to consider a measure for footpaths and road crosssectional profiles (particularly at crossing points and intersections), but also the need to review technical specifications, and embedded processes and procedures to align with strategic objectives.
Customers noted that a holistic approach was required; a solution for one mode can cause problems for another. Citing rumble strips which push trucks out from the edge, they observed that this reduces traffic separation but creates space for cyclists (see also Johnson, undated) . Similarly, exposed aggregate footpaths might assist with grip but break canes used by the sight impaired.
In customers' minds, then, transportation comfort was not just limited to the interaction with the physical asset or means of travel. Customers instead expressed a need for a holistic, system view to be adopted as comfort on the asset itself was a subset of comfort in their wider lives.
Transportation mode-specific comfort
The subsequent mode/user discussion involved small group work; distinguished from the preceding steps by the level of specificity generated. Although most participants drove cars, the results indicate a collective customer view across the focus groups that the mode/user groups with the widest range of issues are those using mobility devices, followed by cyclists ( Figure 6 ). The most frequently identified issue across all the modes was consideration of or by others, followed by road and path surface issues, and road design generally (Figure 7) . This reinforces the point made earlier that customers view comfort holistically across all of their mode choices, noting designs for vulnerable users would encompass their needs as a car user, but not the other way around. Customers were then asked to identify which of all the mode-specific comfort statements/factors were most important to their overall comfort irrespective of the mode or user group for which they were generated. The factors the customer groups saw as critical to comfort are ranked in Table 3 . This indicates that while road smoothness is both a frequent and a critical concern, the customers were concerned with a wider range of issues that relate to vulnerable users in the first instance. To address these concerns, pavement smoothness would need to be measured in a way that addressed all user needs, and a range of other comfort indicators may need to be considered.
Pavement-specific issues
Finally, participants were asked to comment on the comfort effects of a range of technical footpath and road pavement defects.
Participants were asked to 'tag' or prioritise these as either intolerable or of high importance, and to briefly note the issue of concern and which mode it affected. Issues and modes were not defined so that participants had a free rein, and notably, this did not constrain customers to matters of pavement smoothness. Participants were, however, asked to focus on issues that related to comfort. Some 68% of photos were tagged and of these, 65% were tagged by more than one focus group, and 28% by all focus groups. A range of issues were often identified in each photo. Using a presence/ absence indicator, more photos contained an issue for cyclists and pedestrians than any other mode or user group. Frequency analysis of the total number of identified issues was again dominated by those issues specific to cyclists and pedestrians. This was despite the wide range of customer interests represented and the majority of participants using or having access to cars.
An assessment of all keywords used to describe the issues is summarised in Figure 8 . This highlights the importance of potential trip hazards to customers, followed closely by the interlinked issues of narrowness/reduced space, and the presence of obstacles. Of note is the pairing of the surface issues with the issue of defects causing customers to swerve (whether into oncoming traffic, or in the case of cyclists, into the live traffic lane). This was also clearly linked in customersʼ minds at the focus group sessions, with customers noting that it was not so much about smoothness, but where defects were located. The effect of defects in the ride or wheel line not only caused discomfort from bumping, but also from swerving to avoid the issue and creating another comfort issue; that of uncertainty or feeling unsafe from reduced separation caused by the need to swerve into the live traffic lane. Customers indicated that this was also linked to the presence and quality of shoulders (extent of pavement/pavement level changes) discussed earlier. Figure 9 considers the key words encountered on the top 50 ranked photographs in more detail and compares this with the overall frequency. This encompasses most of the photographs tagged by every group. Given most of the identified issues pertained to cyclists and pedestrians, this analysis indicates that while relatively fewer issues were identified on paths, these user groups have a wide range of road-related issues. Interestingly, this exercise produced a greater array of issues than the prior accompanied journey surveys.
Discussion
As new public management, infrastructure and asset management principles have all co-evolved, synergies have emerged, particularly in the area of performance measurement and the establishment of service delivery indicators. Performance and organisational accountability has become inextricably linked with levels of service and technical outcomes in some areas, at least in the New Zealand land transport infrastructure sector (see Figure 10 ).
However, indicators are exactly that. At the strategic level, they can provide a health check on performance (Franco-Santos et al., 2007) , and should not comprise the only organisational actions, but action is required if the indicators are to be used effectively (Kennerley and Neely, 2003) . Each indicator may also have very different underlying objectives, and sometimes seek multiple, perhaps conflicting outcomes. The road smoothness indicator for comfort is one such example. It is a relatively simple measure that acts as an indicator for several outcomes, and in relation to a range of organisational accountabilities.
Exploring this performance measure has presented some interesting outcomes in its own right. However, it has also usefully enabled some of the complexities and interface between organisational and technical practice to be explored at a number of levels. The latter dimension will, however, be the subject of a separate paper. The NZTA has adopted road smoothness as an indicator of customer comfort, technical conditions and road user costs. The use of measures such as the IRI, and its association with comfort, appears to be in line with general international practice. There are, however, few studies in this sector that take a step back and ask customers what comfort means to them more broadly, and whether smoothness is the best or sole indicator in this regard (the issue of perspective in public sector services was canvassed in the 1990s with regard to cultural safety and health care within New Zealand; see Koptie, 2009; Ramsden and Spoonley, 1993) . Moreover, there does not appear to be any published or otherwise available work that directly compares changes in the smoothness indicator with changes in customer satisfaction (i.e. customer needs and outcomes). Kennerley and Neely (2002) assert that performance measures should be dynamic and reviewed over time. In this vein it would be expected that customers would be asked periodically about comfort requirements as both society and technology changes over time (e.g. improved vehicle suspension may affect smoothness requirements (Brown et al., 2010) ; the emergence of motorised mobility scooters). It is cautioned against taking a conventional approach to such inquiry, however; asking customers directly about road smoothness is likely to restrict discussions to tensions or competing requirements 
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Volume 2 Issue 1 Customer perceptions of road infrastructure surface conditions Blom, De Marco and Guthrie between user groups (e.g. cyclists might prefer smoother roads, but this might be dangerous for other user groups such as motorcyclists). This constraint was highlighted by this study, which inverted the conventional approach of starting with a given range of factors and in so doing gained a broad insight into customer needs. The customers themselves noted this and valued the ability to gain an understanding of other's needs. This approach also enabled these 'non-discursive' elements to be explored (Hillier, 2007) . These are aspects 'we experience largely subconsciously and which we often do not have language to describe' (Penn in Knight and Ruddock, 2008) .
The results show that while road smoothness is both a frequently identified and critical comfort factor, the notion of comfort is complex and cannot be considered in relation only to a single asset or mode if it is to have any real meaning to those the outcome is intended to benefit. Although the NZTA has a range of other performance indicators that might arguably address some of the wider comfort requirements, this case study has highlighted that there are limitations with taking these at face value or without considering the interplay between measures.
In the very least, feedback would suggest that any measure of smoothness needs to target ■ the ride lines of the various users ■ footpaths ■ transitions between road and footpath and ■ the road cross-section (inclusive of the road shoulder and transitions).
The case study also suggests that customer comfort is one particular result area that might lend itself to being refocused on vulnerable modes and users and broadened to accommodate the less tangible notions of comfort. Customer feedback suggests that increasing footpath width (to allow for socialising, reduce conflict, and provide for new modes) and improved cycle lanes (width and connectivity), for example, would contribute greatly to improved customer outcomes. This is, however, to be further explored through a national survey that will canvas wider customer views and will use the comfort factors defined by the preceding customer focus groups. How comfort might then be addressed by the organisation, inclusive of the less tangible or latent aspects, is then to be investigated as part of a further stage of the research.
All this is not to suggest that the IRI or road smoothness should be abandoned or is not an appropriate measure. Rather, there is an opportunity to consider whether there is a measure that is either 'mode agnostic' and/or better targets the vulnerable user, and in so doing provides more integrated and inclusive system level outcomes.
Conclusions
Approaching the strategic objective of delivering customer comfort through a different lens has served to highlight not only the inherent complexity of the notion of comfort itself but also the need to adopt a more holistic approach. The focus groups have highlighted the importance of effects on vulnerable users, reconciling user need, and in considering both footpaths and the road cross-section. While some might argue that this is not the primary focus of road, and less so highway engineers (and there may be jurisdictional boundaries that reinforce this), it was the vulnerable user and non-vehicular modes that were of greatest importance to the actual customer despite the predominance of vehicular access and use among participants. Furthermore, technical, contract or jurisdictional boundaries appear to be of little relevance to the customer.
Although only in the initial stages, this research indicates the following ■ The customers' concerns do not appear to match the current engineering or technical focus: ■ The customers placed greater emphasis on a range of different factors and in relation to road smoothness were more concerned with the road cross-section. ■ Paths and crossing transitions appear to play an important part in overall customer comfort. Pavement-related matters reinforced issues with trip hazards but also identified the importance of pavement width (the ability to socialise, navigate, share). ■ Customers identified the need for designs to both evolve to accommodate new modes (e.g. mobility scooters), but not to the exclusion of others (e.g. the smoothing of radii, which makes cornering in a vehicle better but makes speeds difficult for pedestrians crossing the road). ■ There was a feeling expressed that many of the effects on vulnerable groups were not as readily apparent (and without diminishing the impact) as say a death or serious injury on the road. ■ Customers don't neatly aggregate or respond as modal groups. There are a range of user groups that give an added complexity across many modes, and customers view the issues across all their modal choices and experiences. This includes their interactions with other modes. ■ There is a need to widen or change the lens being applied to performance indicators or other measures, to check that they are delivering the intended outcomes from the perspective of those they are intended to benefit. As indicators are never a complete measure, it is crucial then that these are supported, augmented and reviewed so that the reason or outcome does not become secondary to the measure. ■ If organisations, such as the NZTA, are to truly give effect to outwardly focused strategies, such as customer outcomes, then changes are likely to be needed to align current practice with strategic intent. This may include changes to technical specifications, contract boundaries and specifications (for example). This is likely to require further consideration of how conflicts between user groups and modes, as well as technical considerations, may be better reconciled. ■ Any changes to orient technical practice with customer outcomes may also require interorganisational or industry alignment. For example, in New Zealand, NZTA practice has interfaces with local government, AustRoads, and central government reporting.
This exercise has provided a rich source of information and insight into customer needs, and how this interfaces with organisational drivers and technical performance. It has underscored the points that ■ further research is required; ■ the notion of comfort is indeed complex; and ■ while performance indicators are a useful management tool, it is important not to wholly rationalise measures to fit technical requirements or preference.
If outcomes-based infrastructure management, and in particular customer-centric led strategies are to be adopted, then not only do these need to be supported through a more holistic philosophy, this may require a revision to how these are fundamentally approached in practice. 
